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organism. This criticism also applied to M. Buchner’s experi¬ 
ments, which he had communicated to this meeting ; he insisted 
on the fact that, in order to assure one’s self thoroughly of the 
bactericidal property of the serum, it was necessary to take a 
small quantity of the culture, and spread it in a tube filled with 
serum. If, according to Dr. Buchner, one introduced a little of 
the culture wrapped in cotton-wool, the serum could no longer 
exercise its bactericidal power, and the microbe developed 
freely. Now, when one inoculated the bacillus under the skin 
of an animal, one introduced at the same time a small mass 
which did not spread freely in the blood or exudation, but re¬ 
mained localized at one spot. The experiments of Mr. Buch¬ 
ner, instead of furnishing an objection to the phagocyte theory, 
rather supported it. 

Referring to the curative properties of the serum of white rats 
against anthrax, he had come to the conclusion that, whereas the 
living serum of white rats had no bactericidal action on anthrax, 
the dead serum of the same animals had marked bactericidal powers 
on the same micro-organism. When a mouse was inoculated 
with a mixture of the dead serum of a rat and anthrax bacilli, it 
nearly always died, although the disease lasted somewhat longer 
than usual. On examination of the point of inoculation it was 
found that the bacilli of anthrax did not grow quite so readily, 
and that an enormous number of leucocytes emigrated to the 
point of inoculation and took the bacilli into their interior and 
digested them. In tetanus, again, the leucocytes ate up con¬ 
siderable quantities of tetanus-spores and bacilli. Summing up 
his researches, he stated that whenever an animal recovered 
from an infectious disease this recovery was accompanied by 
a process of phagocytosis ; whenever an animal died of an in¬ 
fectious disease the process of phagocytosis was absent or insuf¬ 
ficient. The theory of phagocytes was strictly based on the 
principles of evolution as laid down by Darwin and Wallace. 

After some remarks by Dr. Fodor, Dr. Cartwright Wood, 
Prof. Babes, Dr. Wright, and Dr. Arloing, 

Dr. Roux, answering some remarks made by Prof. Emmerich, 
stated that, far from the preventive inoculations against anthrax 
and swine fever having been proved to be unsuccessful, agricul¬ 
turists in France and other countries were making use of them 
daily, and the u e of the various vaccins manufactured at the 
Institut Pasteur was increasing day by day. 

Dr. Buchner congratulated Dr. Metchnikoff on his most 
important paper. Pie was of opinion, however, that the time 
for framing a complete theory of immunity had not come yet. 

Sir Joseph Lister then stated that if anything were required 
to justify the existence of this Congress it would have been their 
sitting that day. The immense amount of valuable material 
which they had had on this most important subject had been such 
as to make all the members exceedingly grateful to those who 
had brought these matters before them. 


THE BRITISH ASSOCIA TION. 

nr HE following is a list of the grants of money appro- 
-*■ priated to scientific purposes by the General Com¬ 
mittee at the Cardiff meeting, August 1891. The names 
of the members entitled to call on the General Treasurer 
for the respective grants are prefixed : 


B. —Chemistry and Mineralogy . 

^Roberts- Austen, Prof.—Analysis of Iron and Steel 

(renewed) ... ... ... . 

^Armstrong, Prof. H. E. — Formation of Haloids 

from Pure Materials (partly renewed). 

*Tilden, Prof. W. A.—Properties of Solutions 
*Thorpe, Prof.—x\ction of Light upon Dyed 
Colours (partly renewed) 

C. — Geology. 

*Prestwich, Prof.—Erratic Blocks (partly renewed) 

* Wiltshire, Rev. T.—Fossil Phyllopoda (renewed) 
*Geikie, Prof. J.—Photographs of Geological 

Interest ... . . 

^Woodward, Dr. H.—Registration of Type Speci¬ 
mens of British Fossils (renewed) . 

*IIulI, Prof. E. — Underground Waters 

* Davis, Mr. J. W. — Investigation of Elbolton Cave 
Jones, Prof. R.—Faunal Contents of Sower by i 

Zone ... ... ... ... ... 

* Evans, Dr. J.—Excavations at Oldbury Hill 

* Woodward, Dr. H.—Cretaceous Polyzoa... 

D. — Biology. 

’"Sclater, Dr. P. L.—Table at the Naples Zoological 
Station 

*Lankester, Mr. E. R.—Table at Plymouth Bio¬ 
logical Laboratory (renewed) 

*Haddon, Prof. A. C.—Improving a Deep-sea 
Tow-net (partly renewed) 

*Newton, Prof.—Fauna of Sandwich Islands (re¬ 
newed) 

*Sclater, Dr. P. L.—Zoology and Botany of the 
West India Islands (renewed) ... 

E.— Geography. 

Ravenstein, Mr. E. G.—Climatology and Hydro¬ 
graphy of Tropical Africa 

H. — A n! hr apology. 

*FIower, Prof.—Anthropometric Laboratory 
Garson, Dr. J. G. — Prehistoric Remains in 
Mashonaland 

*Tylor, Dr. E. B.—North-western Tribes of 
Canada 

*Turner, Sir W.—Habits, Customs, &c., of Natives 

of India (renewed) . . 

*Flower, Prof.—New Edition of Anthropological 
Notes and Queries 

*Symons, Mr. G. J.—Corresponding Societies’ 
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SECTION E. 

GEOGRArilY. 

Opening Address by E. G. Ravenstein, F.R.G. S., F.S.S., 
President of the Section. 


A. — Mathematics and Physics. 

^Foster, Prof. Carey—Electrical Standards (partly 
renewed) ... 

^McLaren, Lord—Meteorological Observations on 
Ben Nevis 

*Symons, Mr. G. J.—Photographs of Meteoro¬ 
logical Phenomena 

*CayIey, Prof.—Pellian Equation Tables (partly 
renewed) ... 

* Rayleigh, Lord—Tables of Mathematical Func¬ 

tions 

^Fitzgerald, Prof. G. F.—Electrolysis 

* Lodge, Prof.—Discharge of Electricity from 

Points 

^Thomson, Sir W.—Seismological Phenomena of 
Japan ... ... 
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The Field of Geography. 1 

It behoves every man from time to time to survey the field of 
his labours, and to render an account unto himself of the work 
he has accomplished, and of the tasks which still await him, in 
order that he may perceive whether the means employed hitherto 
are commensurate with the magnitude of his undertaking, and 
likely to lead up to the desired results. Such a survey of the 
“Field of Geography” I propose to make the subject of my 
address to-day. . . . 

Whatever changes may have taken place respecting the 
aims of the geographer, it is very generally acknowledged that 
the portraiture of the earth’s surface in the shape of a map lies 
within his proper and immediate domain. And there can be no 
doubt that a map possesses unique facilities for recording the 
fundamental facts of geographical knowledge, and that with a 

1 Pressure on our space compels us to emit some parts of this address. 
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clearness and perspicuity not attainable by any other method. 
You will not, therefore, think it strange if I deal at considerable 
length with the development of cartography, more especially as 
my own labours have in a large measure been devoted to that 
department of geographical work. An inspection of the interest¬ 
ing collection of maps of all ages which I am able to place 
before you will serve to illustrate what I am about to say on this 
subject. . 

Ptolemy, like all great reformers, stood upon the shoulders of 
the men who had preceded him, for before a map like his could 
be produced much preliminary work had been accomplished. 
Parmenides of Elea (460 B.c.) had demonstrated that our earth 
was a globe, and Eratosthenes (276-196 B.C.) had approxi¬ 
mately determined its size. Hipparchus (190-120), the greatest 
astronomer of antiquity, the discoverer of the precession of the 
equinoxes, and the author of a catalogue of stars, had transferred 
to our earth the auxiliary lines drawn by him across the heavens. 
He had taught cartographers to lay down places according to 
their latitude and longitude, and how to project a sphere upon a 
plane. It is to him we are indebted for the stereographic and 
orthographic projections of the sphere. Ptolemy himself in¬ 
vented the tangential conical projection. 

The gnomon or sun-dial, an instrument known to the Chinese 
600 years before Christ, had long been used for the determina¬ 
tion of latitudes, and the results were relatively correct, although 
uniformly subject to an error of 16 minutes, which was due to 
the observers taking the altitude of the upper limb of the sun, 
when measuring the shadow cast by their dial, instead of that of 
the sun’s centre. 

It was known, likewise, that differences of longitude could be 
determined by the simultaneous observation of eclipses of the 
sun or moon, or of occultations of stars, and Hipparchus actually 
calculated ephemerides for six years in advance to facilitate 
computations. Ptolemy himself suggested the use of lunar 
distances. But so imperfect were the astrolabes and other 
instruments used by the ancient astronomers, and especially 
their time-keepers, that precise results are quite out of the 
question. 

Ptolemy, in fact, contented himself with accepting eight lati¬ 
tudes determined by actual observation, of which four were in 
Egypt, whilst of the three longitudes known to him he only 
utilized one in the construction of his map. Unfortunately, the 
one selected proved the least accurate, being erroneous to the 
extent of 32 per cent., whilst the error of the two which he 
rejected did not exceed 13 per cent. 1 This want of judgment— 
pardonable, no doubt, under the circumstances—vitiated 
Ptolemy’s delineation of the Mediterranean to a most deplorable 
extent, far more so than did his assumption that a degree 
only measured five hundred stades, when in reality it measures 
six hundred. For whilst the breadth of his Mediterranean, 
being dependent upon the relatively correct latitudes of Alex¬ 
andria, Rhodes, Rome, and Massilia, fairly approximates the 
truth, its length is exaggerated to the extent of nearly 50 per 
cent., measuring 62° instead of 41 0 40'. This capital error of 
Ptolemy is due therefore to the unfortunate acceptance of an 
incorrect longitude, quite as much as to an exaggeration of 
itinerary distances. It is probable that Ptolemy would have 
presented us with a fairer likeness of our great inland sea had he 
rejected observed latitudes and longitudes altogether, and 
trusted exclusively to itineraries and to such bearings as the 
mariners of the period could have supplied him with. 

No copy of Ptolemy’s original set of maps has reached us, for 
the maps drawn by Agatbodaemon in the fifth century are, under 
the most favourable circumstances, merely reductions of Ptolemy’s 
originals, or they are compiled from Ptolemy’s “Geography,” 
which, apart from a few explanatory chapters, consists almost 
wholly of lists of places, with their latitudes and longitudes. I 
am almost inclined to adopt the latter view—firstly, because of 
the very crude delineation of Egypt, for which country an accu¬ 
rate cadastral survey was available; and secondly, on account 
of the cylindrical projection on which these maps are drawn, 
although from Ptolemy’s own statements we are justified in 
believing that he made use of a conical projection in the con¬ 
struction of his maps. 

1 The three longitudes are the foliowi g : — 

Result of ancient Adopted by Actual differ- 

observations. Ptolemy. ence oflongitude. 

Arbela ... 45 0 E. of Carthage ... 45° ... 34 0 

Babylon ... 12° 30' E. ot Alexandria ... i8 c 30' ... 14" i8' 

Rome ... 20” E, of Alexandria ... 23° 50' ... iy c 24' 
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An examination of Ptolemy’s maps shows very clearly that 
they were almost wholly compiled from itineraries, the greater 
number of which their author borrowed from his predecessor 
Marinus. It shows, too, that Ptolemy’s critical acumen as a 
compiler cannot be rated very high, and that he failed to utilize 
much information of a geographical nature which was available 
in his day. His great merit consisted in having taught carto¬ 
graphers to construct their maps according to a scientific method. 
This lesson, however, they were slow to learn, and centuries 
elapsed before they once more advanced along the only correct 
path, which Ptolemy had been the first to tread. 

During the “Dark Ages” which followed the dismember¬ 
ment of the Roman Empire there was no lack of maps, but they 
were utterly worthless from a scientific point of view. The 
achievements of the ancients were ignored, and the principal 
aim of the map-makers of the period appears to have been to 
reconcile their handiwork with the orthodox interpretation of 
the Holy Scriptures. Hence those numerous “wheel maps,” 
upon which Jerusalem is made to represent the hub, whilst the 
western half of the disk is assigned to Europe and Africa, and 
the eastern to Asia. 

As it is not my intention to introduce you to the archaeo¬ 
logical curiosities of an uncritical age, but to give you some 
idea of the progress of cartography, I at once pass on to the 
Arabs. 

The Arabs were great as travellers, greater still as astronomers, 
but contemptible as cartographers. Their astronomers, fully 
possessed of the knowledge of Ptolemy, discovered the error of 
the gnomon ; they improved the instruments which they had in¬ 
herited from the ancients, and carefully fixed the latitudes of 
quite a number of places. Zarkala, the Director of the Observa¬ 
tory of Toledo, even attempted to determine the difference of 
longitude between that place and Bagdad ; and if his result 
differed to the extent of 3" from the truth, it nevertheless 
proved a great advance upon Ptolemy, whose map exhibits 
an error amounting to 18 0 . Had there existed a scientific 
cartographer among the Arabs, he would have been able, 
with the aid of these observations, and of the estimates of 
distances made by careful observers like Abul Hasan, to effect 
most material corrections in the map of the known world. 
If Edrisi’s map (1154) is better than that of others of his 
Arab contemporaries, this is simply due to his residence at 
Palermo, where he was able to avail himself of the knowledge 
of the Italians. 

Quite a new epoch in the history of cartography begins with 
the introduction of the magnetic needle into Europe. Hitherto 
the seaman had governed his course by the observation of the 
heavens ; thenceforth an instrument was placed in his hands 
which made him independent of the state of the sky. The 
property of the magnet or “loadstone” to point to the north 
first became known in the eleventh century, and in the time of 
Alexander Neckam {1185) it was already poised upon a pivot. 
It was, however, only alter Fdavio Gioja of Amalfi (1302) had 
attached to it a compass-card, exhibiting the direction of the 
winds, that it became of such immediate importance to the 
mariner. It is only natural that the Italians, who were the 
foremost seamen of that age, should have been the first to avail 
themselves of this new help to navigation. At quite an early 
date, as early probably as the twelfth century, they made use of 
it for their maritime surveys, and in course of time they pro¬ 
duced a series of charts upon which the coasts frequented by 
them, from the recesses of the Black Sea to the mouth of the 
Rhine, are delineated for the first time with suprising fidelity to 
nature. The appearance of these so-called compass-charts, 
with gaily coloured roses of the winds and a bewildering number 
of rhumb-lines, is quite unmistakable. A little consideration will 
show you that if the variation of the compass had been taken into 
account in the construction of these charts, they would actually 
have developed into a picture of the world on Mercator’s projec¬ 
tion. But to deny them all scientific value because they do not 
fulfil this condition, is going too far. As correct delineations of 
the contours of the land they were a great advance upon Ptolemy’s 
maps, and it redounds little to the credit of the “learned” 
geographers of a later time that they rejected the information so 
laboriously collected and skilfully combined by the chart makers, 
and returned to the deformities of Ptolemy. The adjustment of 
these charts to positions ascertained by astronomical observations 
could have been easily effected. An inspection of my diagrams 
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will prove this to you. The delineation of Italy, on the so-called 
Catalan map, is surprisingly correct; whilst Gastaldo, whose 
map of Italy is nearly two hundred years younger, has not yet 
been able to emancipate himself from the overpowering authority 
of Ptolemy. And in this he did not sin alone, for Italian and 
other cartographers of a much later time still clung pertina¬ 
ciously to the same error. 

There were others, however, who recognized the value of 
these charts, and embodied them in maps of the entire world. 
Among such were Marino Sanuto (1320) and Fra Mauro (1453), 
both of whom made their maps the repository of much informa¬ 
tion gathered from the Arabs or from their own countrymen who 
had seen foreign parts. Fra Mauro, more especially has trans¬ 
mitted to us a picture of Abyssinia marvellously correct in its 
details, though grossly exaggerated in its dimensions. 

Another step in the right direction was taken when the 
cartographers and pilots of Portugal and Spain returned to the 
crude projection of Dicsearch, Eratosthenes, and Marinus, 
which enabled them to lay down places according to latitude 
and longitude upon their “ plane charts.” 

Germany, debarred from taking a share in the great maritime 
discoveries of the age, indirectly contributed to their success by 
improvements in mathematical geography and the introduction 
of superior instruments. The navigators of the early middle 


Lalande formed the basis of all astronomical calculations during a 
century, that more exact results were obtained. The suggestion 
to determine longitude by means of lunar distances or occultations 
of stars bore no fruit at that time, as the knowledge of the com¬ 
plicated motion of the moon was still very imperfect. Still less 
was known about the movements of the satellites of Jupiter, 
which Galileo had first espied in 16ro when looking at that 
planet through his telescope. They became available only after 
tables of their revolutions and eclipses had been published by 
Cassini in 1668. 

Another suggestion for the determination of longitude was 
made by Gemma Frisius in 1530—namely, that a clock or time¬ 
keeper should be employed for the purpose. One of Huygens’s 
pendulum clocks was actually carried by Holmes to the Gulf of 
Guinea, but the results obtained were far from encouraging. 

The difficulties which still attended the determination of 
longitude in the sixteenth century are conspicuously illustrated 
! by the abortive attempts of a Congress of Spanish and Portuguese 
navigators who met at Badajoz and Yelves in i 5 2 4 for the purpose 
of laying down the boundary line, which Pope Alexander VL 
had drawn at a distance of 370 Spanish leagues to the west of 
| Cape Verde Islands, to separate the dominions of Spain from 
those of Portugal. Not being able to agree either as to the 
length of a degree, nor even as to that of a league, they separated 
without settling the question placed before them. 



ages still made use of an astrolabe when they desired to deter¬ 
mine a latitude, but this instrument, which in the hands of an 
expert observer furnished excellent results on land, was of little 
use to a pilot stationed on the unsteady deck of a vessel. 
Regiomontanus consequently conferred an immense service upon 
the mariners of his time when, in 1471, he adapted to their use 
an instrument already known to the ordinary surveyors. It 
was this cross-staff which Martin Behaim introduced into the 
Portuguese navy, and which quickly made its way among the 
navigators of all countries. Most observations at sea were 
made with this simple instrument, variously modified in the 
course of ages, until it was superseded by Hadley’s sextant. In 
the hands of the more skilful navigators of the seventeenth 
century, such as Baffin, James, and Tasman, the results obtained 
with the cross-staff were correct within two or three minutes. 

Far greater difficulties were experienced in the observations of 
longitudes. Lunar eclipses were most generally made use of, 
but neither the ephemerides of Regiomontanus, for the years 
1474 to 1506, which Columbus carried with him on his voyages, 
nor those of Peter Apianus, for 1521-70, were sufficiently ac¬ 
curate to admit of satisfactory results, even though the actual 
observation left nothing to be desired. Errors of 30° in longi¬ 
tude were by no means rare, and it was only when Kepler had 
published his “ Rudolphine Tables” (1626), which according to 
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So uncertain were the results of observations for longitude 
made during the sixteenth and seventeenth centuries, that it was 
thought advisable to trust to the results of dead-reckoning rather 
than to those of celestial observations. But the method of dead- 
reckoning is available only when we have a knowledge of the 
size of the earth, and this knowledge was still very imperfect, 
notwithstanding the renewed measurement of an arc of the 
meridian by Snellius, the Dutch mathematician (1615). This 
measurement, however, is remarkable on account of its having 
for the first time applied the exact method of triangulation to a 
survey. 

The problem of measuring the ship’s way had been attempted 
by the Romans, who dragged paddle-wheels behind their ships, 
the revolutions of which enabled them to estimate the distance 
which the ship had travelled. But time, the strength of the 
wind, and the pilot’s knowledge of the qualities of his ship, still 
constituted the principal elements for calculations of this kind, 
for the “catena a poppa” [which Magellan attached to the 
stern of his ship was merely intended to indicate the ship’s 
leeway, and not the distance which it had travelled. The 
log, which for the first time enabled the mariner to carry 
out his dead-reckoning with confidence, is first described in 
Bourne’s “Regiment for the Sea,” which was published in 
* 577 - 
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The eminent position which Italian cartographers occupied 
during the fourteenth and fifteenth centuries had to he sur¬ 
rendered by them, in the beginning of the sixteenth, to their 
pupils, the Portuguese and Spaniard?, upon whom extensive 
voyages and discoveries had conferred exceptional advantages. 
These, in turn, had to yield to the Geimans, and later on to the 
Dutch, who were specially qualified to become the reformers 
of cartography by their study of mathematics and of the ancient 
geographers, as also by the high degree of perfection which the 
arts of engraving on wood and copper had attained among them. 
•German mathematicians first ventured to introduce the long- 
neglected geographical projections of Hipparchus and Ptolemy, 
and devised others of their own. Werner of Nurnberg ( 1 5 1 4) 
invented an equivalent heart-shaped projection, whilst both 
Apianus and Staben (1520 and 1522) suggested equivalent pro¬ 
jections. Still greater were the services of Gerhard Cremer, or 
Mercator (1512-94), the Ptolemy of the sixteenth century, who 
not only introduced the secant conical projection, but also in¬ 
vented that still known by his name, which was calculated to 
tender such great service to the navigator, but was nevertheless 
not universally accepted until the middle of the fifteenth century, 
when the mediaeval compass and plane charts finally dis¬ 
appeared. 

.The German cartographers of that age are to be commended, 
not because they copied Ptolemy’s maps—for in this they had 
been preceded by others—but because they adopted his scientific 
methods in producing maps of their own. Their reforms began 
at home, as all reforms should. They were amply supported in 
their efforts by the many astronomers of note of whom Germany 
then boasted, and by quite a staff of local “geographers,” of 
whom nearly every district of the empire boasted the possession 
of one. Among these local maps, that of Bavaria, by Philipp 
Bienewitz, or Apianus (1566), holds a distinguished rank, for it 
is the first map on a large scale (1 : 144,000) based upon a 
regular survey. Its errors in latitude do not exceed T, and 
those in longitude 3', which is marvellously correct considering 
the age of its production. Like most maps of the period, it is 
engraved on wood, for though the art of engraving on copper 
was invented in Germany before 1446, and the first map was 
engraved there in 1450, copper engraving only became general 
at a much later date. 

Perhaps the earliest general map of Germany, and certainly 
one of the most interesting, was that which the famous Cardinal 
Nicolas of Cues or Cusa completed in 1464, the only existing 
copy of which is to be found in the British Museum, where it 
was “discovered” by Baron Nordenskiold. Mercator’s map of 
Germany, published more than a century after that of the learned 
Cardinal (in 1585), was naturally far more complete in all re¬ 
spects, and was certainly far superior to the maps of any other 
country existing at that time. This fact is brought home to us 
by an inspection of a collection of maps to be found in the well- 
known “Theatrum Orbis” of Ortelius (first published in 1570), 
where we may see that the maps supplied by Humphrey Lloyd 
and other British cartographers are still without degree lines. 

But when we follow Mercator, or, in fact, any other carto¬ 
grapher of the period, into regions the successful delineation of 
which depended upon an intelligent interpretation of itineraries 
and of other information collected by traveller?, they are found to 
fail utterly. Nowhere is this utter absence of the critical faculty 
more glaringly exhibited than in the maps of Africa of that 
period. 

Among the Dutch cartographers of that age one of the fore¬ 
most places must be accorded to Waghenaer of Enkhuisen, 
whose “ Mirror of the Sea,” a collection of charts published in 
1 583, enjoyed a considerable reputation among British seamen. 
Other famous Dutch publishers of charts were Ortelius, Janssen, 
Blaeuw, and Vischer, who accumulated large stocks of copper 
plates, which constituted valuable heirlooms, and, not unlike 
the plates of certain modern map-publishers, supplied edition 
after edition without undergoing any change, except perhaps 
that of the date. 

The age of great discoveries was past. All blanks upon our 
maps had not yet been filled up, but the contours of the great 
continents stood out distinctly, and in the main correctly. Dis¬ 
coveries on a large scale had become impossible, except in the 
Polar regions and in the interior of some of the continents ; but 
greater preciseness had to be given to the work already done, 
and many details remained to be filled in. In this “age of 
measurements,” as Peschel significantly calls it, better instru- 
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ments, and methods of obseivation superior to those which had 
sufficed hitherto, were needed, and were readily forthcoming. 

Picard, by making use of the telescope in measuring angles 
(1667), obtained results of a degree of accuracy formerly quite 
unattainable, even with instruments of huge proportion?. For 
the theodolite, that most generally useful surveying instrument, 
we are indebted to Jonathan Sission (1737 or earlier). More 
important still, at all events to the mariner, was the invention of 
the sextant, generally ascribed to Hadley (1731), but in reality 
due to the genius of Newton. Equally important was the pro¬ 
duction of a trustworthy chronometer by John Harrison (1761), 
w hich first made possible the determination of meridian distances, 
and is invaluable whenever a correct knowledge of the time is 
required. One other instrument, quite recently added to the 
apparatus of the surveyor, is the photographic camera, converted 
for his especial benefit into a photogrammeter. This instrument 
l as not as yet been utilized for ascertaining the relative positions 
of celestial bodies, but has already done excellent service in 
ordinary surveying, especially when it is required to portray the 
sides of inaccessible mountains. 

But the full fruits of these inventions could be enjoyed only 
after Bradley had discovered the aberration of light (1728) anc ^ 
the nutation of the earth’s axis (1747) ; Pomenique Cassini had 
furnished trustworthy tables of the refraction of light ; and the 
complicated movement of the moon bad been computed by Euler 
(1746), Tobias Mayer (1753), Bradley (1770), and, more recently, 
by Hansen. 

Positively novel methods for determining the latitude and longi¬ 
tude of a place can scarcely be said to have been proposed 
during this period, but many of the older methods only became 
really available after the improvements in the ins’ruments indi¬ 
cated above had taken place, and the computations had been 
freed from the errors which vitiated them formeily. 

Real progress, however, has been made in the determination 
of altitudes. Formerly they could be ascertained only by trigono¬ 
metrical measurement, or by a laborious process of levelling, 
but since physicists have shown how the decrease of atmospheric 
pressure with the altitude, and the boiling-point of w'ater depend¬ 
ing upon this decrease, afforded a ready means of determining 
heights, the barometer, aneroid, and boiling-point thermometer 
have become the indispensable companions of the explorer, and 
our knowledge of the relief of the land has advanced rapidly. 

Equally rapid have been the improvements in our instruments 
for measuring the depth of the ocean, since a knowledge of the 
configuration of its bed was demanded by the practical require¬ 
ments of the telegraph engineers. 

And in proportion as the labours of the surveyors and ex¬ 
plorers gained in preciseness, so did the cartographer of the age 
succeed in presenting the results achieved in a manner far more 
satisfactory than had been done by his predecessors. His ta^-k 
was comparatively easy so long as he only dealt with horizontal 
dimensions, though even in the representation of these a certain 
amount of skill and judgment are required to make each feature 
tell in proportion to its relative importance. The delineation of 
the inequalities of the earth’s surface, however, presented far 
greater difficulties. The mole-hills or serrated ridges, which 
had not yet quite disappeared from our maps in the beginning of 
this century, failed altogether in doing justice to our actual 
knowledge. The first timid attempt to represent hills as seen 
from a bird’s-eye view, and of shading them according to the 
steepness of their slopes, appear on a map of the Brebgau, pub¬ 
lished by Homann in 1718. We find this system fully developed 
on La Condamine’s map of Quito, published in 175 1 > anc ^ ^ was 
subsequently popularized by Arrowsmitb. In this crude system 
of hill shading, however, everything was left to the judgment of 
the draughtsman, and only after Lehmann {1783) had super¬ 
imposed it upon a groundwork of contours, and had regulated 
the strength of the hatching in accordance with the degree of 
declivity to be represented did it become capable of conveying a 
correct idea of the configuration of the ground. 

The first to fully recognize the great importance of contours 
w r as Philip Buache, who had prepared a contoured map of the 
Channel in 1737, and suggested that the same system might 
profitably be extended to a delineation of the relief of the land ; 
and this idea, subsequently taken up by Ducarla of Vabres, was 
for the first time carried into practice by Dupain-Triel, who pub¬ 
lished a contoured map of France in 1791. Up to the present 
time more than eighty methods of showing the lulls have been 
advocated, but it may safely be asserted that none of these 
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methods can be mathematically correct unless it is based upon 
horizontal contours. 

The credit of having done most towards the promotion of 
cartography in the course of the eighteenth century belongs to 
France. It was France which first equipped expeditions to 
determine the size of the earth ; France which produced the first 
topographical map based upon scientific survey—a work begun 
by Cesar Franfois Cassini in 1744, and completed by his son 
five years after his father’s death ; it was France, again, which 
gave birth to D’Anville, the first critical cartographer whom the 
world had ever seen. 

Delisle {1675-1726), a pupil of Cassini’s, had already been 
able to rectify the maps of the period by utilizing the many 
astronomical observations which French travellers had brought 
home from all parts of the world. This work of reform w T as 
carried further by D’Anville (1697-1782), who swept away the 
fanciful lakes from off the face of Africa, thus forcibly bringing 
home to us the poverty of our knowledge ; who boldly refused 
to believe in the existence of an Antarctic continent covering 
half the southern hemisphere, and always brought sound judg¬ 
ment to bear upon the materials which the ever-increasing 
number of travellers placed at his disposal. And whilst France 
led the way, England did not lag far behind. 

In that country the discoveries of Cook and of other famous 
navigators, and the spread of British power in India, gave the 
first impulse to a more diligent cultivation of the art of represent¬ 
ing the surface of the earth on maps. There, to a greater extent 
than on the Continent, the necessities of the navigator called 
into existence a vast number of charts, amongst which are many 
hundreds of sheets published by Dalrymple and Joseph Desbarres 
{1776). Faden, one of the most prolific publishers of maps, 
won distinction, especially for his county maps, several of which, 
like that of Surrey by Linley and Gardner, are based upon 
trigonometrical surveys carried on by private individuals. 
England was the first to follow the lead of France in under¬ 
taking a regular topographical survey (1785). Nor did she lack 
critical cartographers. James Rennell (born 1742) sagaciously 
arranged the vast mass of important information collected by 
British travellers in India and Africa ; but it is chiefly the name 
of Aaron Arrowsmith (died 1823) with which the glory of the 
older school of English cartographers is most intimately con¬ 
nected. Arrowsmith became the founder of a family of 
geographers, whose representative in the third generation, up to 
the date of his death in 1873, worthily upheld the ancient re¬ 
putation of the family. Another name which deserves to be 
gratefully remembered is that of John Walker, to whom the 
charts published by our Admiralty are indebted for that per¬ 
spicuous, firm, and yet artistic execution which, whilst it 
enhances their scientific value, also facilitates their use by the 
mariner. 

Since the beginning of the present century Germany has once 
more become the head-quarters of scientific cartography ; and 
this is due as much to the inspiriting teachings of a Ritter and a 
Humboldt as to the general culture and scientific training, com- I 
bined with technical skill, commanded by the men who more I 
especially devoted themselves to this branch of geography, which ) 
elsewhere was too frequently allowed to fall into the hands i 
of mere mechanics. Men like Berghaus, Henry Kiepert, and i 
Petermann, the best known pupil of the first of these, must 
always occupy a foremost place in the history of our department 
of knowledge. Berghaus, who may be truly described as the 
founder of the modern school of cartography, and who worked 
under the immediate inspiration of a Ritter and a Humboldt, ; 
presented us with the first comprehensive collection of physical j 
maps (1837). Single maps of this kind had, no doubt, been 
published before—Kircher (1665) had produced a map of the 
ocean currents, Edmund Halley (1686) had embodied the results 
of his own researches in maps of the winds and of the variation 
of the compass (1686), whilst Ritter himself had compiled a set 
of physical maps (1866)— but no work of the magnitude of 
Berghaus’s famous “ Physical Atlas ” had seen the light before. 
Nor could it have been published even then had it not been for 
the unstinted support of a firm like that of Justus Perthes, j 
already the publisher of Stieler’s “ Atlas ” (1817-23), and sub¬ 
sequently of many other works which have carried its fame into 
every quarter of the globe. 

And now, at the close of this nineteenth century, we may j 
fairly boast that the combined science and skill of surveyors and 
cartographers, aided as they are by the great advance of the 
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graphic arts, are fully equal to the production of a map which 
shall be a faithful image of the earth’s surface. Let us imagine 
for one moment that an ideal map of this kind were before us, a 
map exhibiting not merely the features of the land and the depth 
of the sea, but also the extent of forests and of pasture-lands, 
the distribution of human habitations, and all those features the 
representation of which has become familiar to us through 
physical and statistical atlases. Let us then analyze the vast mass 
of facts thus placed before us, and we shall hud that they form 
quite naturally two well-defined divisions—namely, those of 
physical and political geography—whilst the third department of 
our science, mathematical geography, deals with the measure¬ 
ment and survey of our earth, the ultimate outcome of which is 
the production of a perfect map. 

I shall abstain from giving a laboured definition of what I 
consider geography should embrace, for definitions of this kind 
help practical workers but little, and will never deter anyone- 
who feels disposed and capable from straying into fields which 
an abuse of logic has clearly demonstrated to lie outside his. 
proper domain. But I wish to enforce the fact that topography 
and chorography, the description of particular places or of entire 
countries, should always be looked upon as integral portions of 
geographical research. It is they which furnish many of the 
blocks needed to rear our geographical edifice, and which con¬ 
stitute the best training school for the education of practical 
geographers, as distinguished from mere theorists. 

That our maps, however elaborate, should be supplemented 
by descriptions will not even be gainsaid by those who are most 
reluctant to grant us our independent existence among the 
sciences which deal with the earth and man who inhabits it. 
This concession, however, can never content us. We cannot 
allow ourselves to be reduced to the position of collectors of 
facts. We claim the right to discuss ourselves the facts we have 
collected, to analyze them, to generalize from them, and to trace 
the correlations between cause and effect. It is thus that 
geography becomes comparative ; and whilst comparative 
physical geography, or morphology, seeks to explain the origin of 
the exi-ting surface features of our earth, comparative political 
geography, or anthropo-geography, as it is called by Dr. Ratzel, 
one of the most gifted representatives of geographical science in 
Germany, deals with man in relation to the geographical con¬ 
ditions which influence him. It is this department of geography 
which was so fruitfully cultiyated by Karl Ritter. 

Man is indeed in a large measure “ the creature of his envi¬ 
ronment,” for who can doubt for a moment that geographical 
conditions have largely influenced the destinies of nations, have 
directed the builders of our towns, determined the paths of 
migrations and the march of armies, and have impressed their 
stamp even upon the character of those who have been subjected 
to them for a sufficiently extended period? .... 

It must not, however, be assumed for one moment that 
the dependence of man upon Nature is absolute. The natural 
resources of a country require for their full development a 
people of energy and capacity; and instances in which they 
have been allowed to lie dormant, or have been wasted, are 
numerous. 

Perhaps one of the most instructive illustrations of the complex 
human agencies which tend to modify the relative importance of 
geographical conditions is presented to us by the Mediterranean. 
The time when this inland sea was the centre of civilization and 
of the world’s commerce, whilst the shores of Western Europe 
were only occasionally visited by venturesome navigators or 
conquering Roman hosts, does not lie so very far behind us. 
England, at that period, turned her face towards Continental 
Europe, of which it was a mere dependency. The prosperity 
of the Mediterranean countries survived far into the middle 
ages, and Italy at one time enjoyed the enviable position of 
being the great distributor of the products of the East, which 
found their way across the Alps into Germany, and through the 
gates of Gibraltar to the exterior ocean. But a change was 
brought about, partly through the closing of the old Oriental 
trade routes, consequent upon the conquests of the Turks, partly 
through the discovery of a new world and of a maritime highway 
to India. When Columbus, himself an Italian, returned from 
the West Indies in 1493, and Vasco da Gama brought the first 
cargo of spices from India in 1499, the star of Italy began to 
fade. And whilst the spices of the Indies and the gold of 
Guinea poured wealth into the lap of Portugal, and Spain grew 
opulent on the silver mines of Mexico and Peru, Venice was 
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vainly beseeching the Saltan to reopen the old trade route 
through the Red Sea. The dominion of the sea had passed 
from Italy to Spain and Portugal, and passed later on to the 
Dutch and English. But mark how the great geographical 
discoveries of that age affected the relative geographical 
position of England ! England no longer lay on the 
skirts of the habitable world, it had become its very 
centre. And this natural advantage was enhanced by the 
colonial policies of Spain and Portugal, who exhausted 
their strength in a task far beyond their powers, took possession 
of tropical countries only, and abandoned to England the less 
attractive but in reality far more valuable regions of North 
America. England was thus enabled to become the founder of 
real colonies, the mother of nations : and her language, customs, 
and political institutions found a home in a new world. 

And now, when the old highway through the Red Sea has 
been reopened, when the wealth flowing through the Canal of 
Suez is beginning to revivify the commerce of Italy, England 
may comfort herself with the thought that in her own colonies 
and in the States which have sprung up across the Atlantic she 
may find ample compensation for any possible loss that may 
accrue to her through geographical advantages being once more 
allowed to have full play. 

I am afraid I have unduly tried your patience. I believe you 
will agree with me that no single individual can be expected to 
master all those departments which are embraced within the 
wide field of geography. Even the master-mind of a Humboldt 
fell short of this, and facts h ave accumulated since his time at 
an appalling rate. All that can be expected of our modern 
geographer is that he should command a comprehensive general 
view of his field, and that he should devote his energies and 
capacities to the thorough cultivation of one or more depart¬ 
ments that lie within it. 

SECTION H. 

Anthropology. 

Opening Address by Prof. F. Max Muller, President 

of the Section. 

It was forty-four years ago that for the first and for the last 
time I was able to take an active part in the meetings of the 
British Association for the Advancement of Science. It was at 
Oxford, in 1847, when I read a paper on the “ Relation of Ben¬ 
gali to the Aryan and Aboriginal Languages of India,” which 
received the honour of being published in full in the Transac¬ 
tions of the Association for that year. I have often regretted 
that absence from England and pressure of work have prevented 
me year after year from participating in the meetings of the Asso¬ 
ciation. But, being a citizen of two countries—of Germany by 
birth, of England by adoption—my long vacations have gener¬ 
ally drawn me away to the Continent, so that to my great regret 
I found myself precluded from sharing either in your labours or 
in your delightful social gatherings. 

I wonder whether any of those who were present at that bril¬ 
liant meeting at Oxford in 1847 are present here to-day. I almost 
doubt it. Our President then was Sir Robert Inglis, who will 
always be known in the annals of English history as having 
been preferred to Sir Robert Peel as Member of Parliament for 
the University of Oxford. Among other celebrities of the day 
I remember Sir Roderick Murchison, Sir David Brewster, Dean 
Buckland, Sir Charles Lyell, Prof. Sedgwick, Prof. Owen, and 
many more—a galaxy of stars, all set or setting. Young 
Mr. Ruskin acted as Secretary to the Geological Section. Our 
Section was then not even recognized as yet as a Section. We 
ranked as a sub-Section only of Section D, Zoology and Botany . 
We remained in that subordinate position till 1851, when we 
became Section E, under the name of Geography and Ethnology. 
From 1869, however, Ethnology seems almost to have dis¬ 
appeared again, being absorbed in Geography, and it was not 
till the year 1884 that we emerged once more as what we are 
to-day, Section H, or Anthropology. 

In the year 1847 our sub-Section was presided over by Prof. 
Wilson, the famous Sanskrit scholar. The most active debaters, 
so far as I remember, were Dr. Prichard, Dr. Latham, and Mr. 
Crawfurd, well known then under the name of the Objector- 
General. I was invited to join the meeting by Bunsen, then 
Prussian Minister in London, who also brought with him his 
friend Dr. Karl Meyer, the Celtic scholar. Prince Albert was 
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present at our debates, so was Prince Louis Lucien Bonaparte. 
Our Ethnological sub-Section was then most popular, and 
attracted very large audiences. 

When looking once more through the debates carried on in 
our Section in 1847, I was very much surprised when I saw how 
very like the questions which occupy us to-day are to those 
which we discussed in 1847. I do not mean to say that there 
has been no advance in our science. Far from it. The advance 
of linguistic, ethnological, anthropological, and biological 
studies, all of which claim a hearing in our Section, has been 
most rapid. Still that advance has been steady and sustained ; 
there has been no cataclysm, no deluge, no break in the ad¬ 
vancement of our science, and nothing seems to me to prove its 
healthy growth more clearly than this uninterrupted continuity, 
which unites the past with the present, and will, I hope, unite 
the present with the future. 

No paper is in that respect more interesting to read than the 
address which Bunsen prepared for the meeting in 1847, and 
which you will find in the Transactions of that year. Its 
title is “On the Results of the recent Egyptian Researches in 
reference to Asiatic and African Ethnology, and the Classifica¬ 
tion of Languages.” But you will find in it a great deal more 
than what this title would lead you to expect. 

There are passages in it which are truly prophetic, and which 
show that, if prophecy is possible anywhere, it is possible, nay, 
it ought to be possible, in the temple of Science, and under the 
inspiring influence of knowledge and love of truth. 

Allow me to dwell for a little while on this remarkable paper. 
It is true, we have travelled so fast that Bunsen seems almost to 
belong to ancient history. This very year is the hundredth an¬ 
niversary of his birth, and this very day the centenary of his 
birth is being celebrated in several towns of Germany. In Eng¬ 
land also his memory should not be forgotten. No one, not 
being an Englishman by birth, could, I believe, have loved this 
country more warmly, and could have worked more heartily 
than Bunsen did to bring about that friendship between Eng¬ 
land and Germany which must for ever remain the corner-stone 
of the peace of Europe, and the sine qud non of that advance¬ 
ment of science to which our Association is devoted. His 
house in Carlton Terrace was a true international academy, 
open to all who had something to say, something worth listen¬ 
ing to, a kind of sanctuary against vulgarity in high places, a 
neutral ground where the best representatives of all countries 
were welcome and felt at home. But this also belongs to 
ancient history. And yet, when we read Bunsen’s paper, de¬ 
livered in 1847, it does not read like ancient history. It deals 
with the problems which are still in the foreground, and if it 
could be delivered again to-day by that genial representative of 
German learning, it would rouse the same interest, provoke the 
same applause, and possibly the same opposition also, which it 
roused nearly half a century ago. Let me give you a few in¬ 
stances of what I mean. 

We must remember that Darwin’s “Origin of Species” was 
published in 1859, his “ Descent of Man ” in 1871. But here in 
the year 1847 one of the burning questions which Bunsen dis¬ 
cusses is the question of the possible descent of man from some 
unknown animal. He traces the history of that question back 
to Frederick the Great, and quotes his memorable answer to 
D’Alembert. Frederick the Great, you know, was not dis¬ 
turbed by any qualms of orthodoxy. “ In my kingdom,” he used 
to say, “everybody may save his soul according to his own 
fashion.” But when D’Alembert wished him to make what he 
called the sal to mortale from monkey to man, Frederick the 
Great protested. He saw what many have seen since, that there 
is no possible transition from reasonlessness to reason, and that 
with all the likeness of their bodily organs there is a barrier 
which no animal can clear, or which, at all events, no animal has 
as yet cleared. And what does Bunsen himself consider the 
real barrier between man and beast ? “ It is language,” he says, 
“ which is unattainable, or, at least, unattained, by any animal 
except man.” In answer to the argument that, given only a 
sufficient number of years, a transition by imperceptible degrees 
from animal cries to articulate language is at least conceivable, 
he says :—“ Those who hold that opinion have never been able to 
show the possibility of the first step. They attempt to veil their 
inability by the easy but fruitless assumption of an infinite space 
of time, destined to explain the gradual development of animals 
into men ; as if millions of years could supply the want of the 
agent necessary for the first movement, for the first step, in the 
line of progress ! No numbers can effect a logical impossibility. 
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How, indeed, could reason spring out ot a state which is 
destitute of reason ? How can speech, the expression of thought, 
develop itself, in a year, or in millions of years, out of inarti¬ 
culate sounds, which express feelings of pleasure, pain, and 
appetite ? ” 

fie then appeals to Wilhelm von Humboldt, whom he truly 
calls the greatest and most acute anatomist of almost all 
human speech. Humboldt goes so far as to say :— “ Rather than 
assign to all language a uniform and mechanical march that 
would lead them step by step from the grossest beginnings to 
their highest perfection, I should embrace the opinion of those 
who ascribe the origin of language to an immediate revela¬ 
tion of the Deity. They recognize at least that divine spark 
which shines through all idioms, even the most imperfect and 
the least cultivated.” 

Bunsen then sums up by saying : “ To reproduce Monboddo’s 
theory in our days, after Kant and his followers, is a sorry ana¬ 
chronism, and I therefore regret that so low a view should have 
been taken of the subject lately in an English work of much 
correct and comprehensive reflection and research respecting 
natural science.” This remark refers, of course, to the “Ves¬ 
tiges of Creation ” (see an article in the Edinburgh Review , July, 
1845), which was then producing the same commotion which 
Darwin’s 41 Origin of Species ” produced in 1859. 

Bunsen was by no means unaware that in the vocal expression 
of feelings, whether of joy or pain, and in the imitation cf ex¬ 
ternal sounds, animals are on a level with man. “I believe 
with Kant,” he says, “that the formation of ideas or notions, 
embodied in words, presupposes the action of the senses and 
impressions made by outward objects on the mind. But,” he 
adds, “ what enables us to see the genus in the individual, the 
whole in the many, and to form a word by connecting a subject 
with a predicate, is the power of the mind, and of this the brute 
creation exhibits no trace.” 

You know how for a time, and chiefly owing to Darwin’s pre¬ 
dominating influence, every conceivable effort was made to 
reduce the distance which language places between man and 
beast, and to treat language as a vanishing line in the mental 
evolution of animal and man. It required some courage at times 
to stand up against the authority of Darwin, but at present 
all serious thinkers agree, I believe, with Bunsen, that no 
animal has developed what we mean by rational language, as 
distinct from mere utterances of pleasure or pain, from imitation 
of sounds and from communication by means of various signs, a 
subject that has lately been treated with great fullness by my 
learned friend Prof. Romanes in his “ Mental Evolution of 
Man.” Still, if all true science is based on facts, the fact 
remains that no animal has ever formed what we mean by 
a language ; and we are fully justified, therefore, in holding 
with Bunsen and Humboldt, as against Darwin and Prof. 
Romanes, that there is a specific difference between the human 
animal and all other animals, and that that difference consists in 
language as the outward manifestation of what the Greeks meant 
by Logos. 

Another question which occupies the attention of our leading 
anthropologists is the proper use to be made of the languages, 
customs, laws, and religious ideas of so-called savages. Some, 
as you know, look upon these modem savages as representing 
human nature in its most primitive state, while others treat them 
as representing the lowest degeneracy into which human nature 
may sink. Here, too, we have learnt to distinguish. We know 
that certain races have had a very slow development, and may, 
therefore, have preserved some traces of those simple institutions 
which are supposed to be characteristic of primitive life. But 
we also know that other races have degenerated and are degenerat¬ 
ing even now. If we hold that the human race forms but one 
species, we cannnot, of course, admit that the ancestors even of 
the most savage tribes, say of the Australians, came into the 
world one day later than the ancestors of the Greeks, or that 
they passed through feu er evolutions than their more favoured 
brethren. The whole of humanity would be of exactly the 
same age. But we know its history from a time only when it 
had probably passed already through many ups and downs. To 
suppose, therefore, that the modern savage is the nearest 
approach to primitive man would be against all the rules of 
reasoning. Because in some countries, and under stress of 
unfavourable influences, some human tribes have learnt to feed 
on human flesh, it does not follow that our first ancestors were 
cannibals. And here, too, Bunsen’s words have become so 
strikingly true that I may be allowed to quote them; 4 ‘The 

NO* II40, VOL. 44] 


savage is justly disclaimed as the prototype of natural, original 
man ; for linguistic inquiry shows that the languages of savages 
are degraded and decaying fragments of nobler formations. ” 

I know well that in unreservedly adopting Bunsen’s opinion 
on this point also I run counter to the teaching of such well- 
known writers as Sir John Lubbock, Reclus, and others. It 
might be supposed that Mr. Herbert Spencer also looked upon 
savages as representing the primitive state of mankind. But if 
be ever did so, he certainly does so no longer, and there is 
nothing I admire so much in Mr. Herbert Spencer as this simple 
love of truth, which makes him confess openly whenever he has 
seen occasion to change his views. “ What terms and what 
conceptions are truly primitive,” he writes, “would be easy if 
we had an account of truly primitive men. But there are sundry 
reasons for suspecting that existing men of the lowest type form¬ 
ing social groups of the simplest kind do not exemplify men as 
they originally were. Probably most of them, if not all, had 
ancestors in a higher state” ( Open Court, No. 205, p. 2896). 

Most important also is a hint which Bunsen gives that the 
students of language should follow the same method which has 
been followed with so much success in geology ; that they should 
begin with studying the modern strata of speech, and then apply 
the principles, discovered there, to the lower or less accessible 
strata. It is true that the same suggestion had been made by 
Leibniz, but many suggestions are made and are forgotten again, 
and the merit of rediscovering an old truth is often as great as 
the discovery of a new truth. This is what Bunsen said : “In 
order to arrive at the law which we are endeavouring to find 
(the law of the development of language) let us first assume, as 
geology does, that the same principles which we see working in 
the (recent) development were also at work at the very beginning, 
modified in degree and in form, but essentially the same in kind.” 
We know how fruitful this suggestion has proved, and how 
much light an accurate study of modern languages and of spoken 
dialects Ras thrown on some of the darkest problems of the 
science of language. But fifty years ago it was Sanskrit only, 
or Hebrew, or Chinese, that seemed to deserve the attention 
of the students of comparative philology. Still more important 
is Bunsen’s next remark, that language begins with the sentence, 
and that in the beginning each word was a sentence in itself. 
This view also has found strong supporters at a later time—for 
instance, my friend Prof. Sayce—though at the time we are 
speaking of it was hardly thought of. I must here once more 
quote Bunsen’s own words : “ The supreme law of progress in 
all language shows itself to be the progress from the substantial 
isolated word, as an undeveloped expression of a whole sentence, 
towards such a construction of language as makes every single 
word subservient to the general idea of a sentence, and shapes, 
modifies, and dissolves it accordingly.” 

And again : “ Every sound in language must originally have 
been significative of something. The unity of sound (the 
syllable, pure or consonantised) must therefore originally have 
corresponded to a unity of conscious plastic thought, and every 
thought must have had a real or substantial object of percep¬ 
tion. . . . Every single word implies necessarily a complete 
proposition, consisting of subject, predicate, and copula.” 

This is a most pregnant remark. It shows as clearly as day¬ 
light the enormous difference there is between the mere utterance 
of the sound Pah and Mah, as a cry of pleasure or distress, and 
the pronunciation of the same syllable as a sentence, when Pah 
and Mah are meant for “This is Pah” “This is Mah” \ or, 
after a still more characteristic advance of the human intellect, 
“ This is a Pah “This is a Mah” which is not very far from 
saying, “ This man belongs to the class or genus of fathers.” 

Equally important is Bunsen’s categorical statement that 
everything in language must have been originally significant, 
that everything formal must originally have been substantial. 
You know what a bone of contention this has been of late 
between what is called the old school and the new school of 
comparative philology. The old school maintained that every 
word consisted of a root and of certain derivative suffixes, pre¬ 
fixes, and infixes. The modern school maintained that there 
existed neither roots by themselves nor suffixes, prefixes, and 
infixes by themselves, and that the theory of agglutination— 
of gluing suffixes to roots—was absurd. The old school looked 
upon these suffixes as originally independent and significative 
words ; the modern school declined to accept this view except 
in a few irrefragable instances. I think the more accurate 
reasoners are coming back to the opinion held by the old school, 
that all formal elements of language were originally substantial, 
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and therefore significative ; that they are the remnants of pre¬ 
dicative or demonstrative words. It is true we cannot always 
prove this as clearly as in the case of such words as hard-ship , 
wis-dom , man-hood, where hood can be traced back to had, 
which in Anglo-Saxon exists as an independent word, meaning 
state or quality. Nor do we often find that a suffix like mente, 
in claramente , clairement , continues to exist by itself, as when 
we say in Spanish c/ara, concisa y elegantemente. It is perfectly 
true that the French, when they say that a hammer falls lourde- 
ment , or heavily, do not deliberately take the suffix ment — 
originally the Latin mente , “with a mind”—and glue it to 
their adjective lourd. Here the new school has done good 
service in showing the working of that instinct of analogy which 
is a most important element in the historical development of 
human speech. One compound was formed in which mente 
retained its own meaning; for instance, forti mente , “with a 
brave mind.” But when this had come to mean bravely , and no 
more, the working of analogy began ; and if fortement , from fort , 
could mean “bravely,” then why not lonrdement , from lourd , 
“heavily?” But in the end there is no escape from Bunsen’s 
fundamental principle that everything in language was originally 
language—that is, was significative, was substantial, was material 
—before it became purely formal. 

But it is not only with regard to these general problems that 
Bunsen has anticipated the verdict of our own time. Some of 
his answers to more special questions also show that he was 
right when many of his contemporaries, and even successors, 
were wrong. It has long'been a question, for instance, whether 
the Armenian language belonged to the Iranic branch of the 
Aryan family, or whether it formed an independent branch, like 
Sanskrit, Persian, or Greek. Bunsen, in 1847, treated Armenian 
as a separate branch of Aryan speech ; and that it is so was * 
proved by Prof. Hiibschmann in 1883. 

Again, there-has been a long controversy whether the language 
of the Afghans belonged to the Indie or the Iranic branch. 
Dr. Trumpp tried to show that it belonged, by certain peculiari¬ 
ties, to the Indie or Sanskritic branch. Prof. Darmesteter has 
proved but lately that it shares its most essential characteristics 
in common with Persian. Here, too, Bunsen guessed rightly— 
for I do not mean to say that it was more than a guess—when 
he stated that “ Pushtu, the language of the Afghans, belongs 
to the Persian branch.” 

I hope you will forgive me for having detained you so long 
with a mere retrospect. I could not deny myself the satisfaction 
of paying this tribute of gratitude and respect to my departed 
friend, Baron Bunsen. To have known him belongs to the 
most cherished 1 ecollections of my life. But though I am myself 
an old man—much older than Bunsen was at our meeting in 
1847—do not suppose that I came here as a mere laudator 
temporis acti. Certainly not. If one tries to recall what 
anthropology was in 1847, and then considers what it is now, 
its progress seems most marvellous. I do not think so much 
of the new materials which have been collected from all parts 
of the world. These last fifty years have been an age of dis¬ 
covery in Africa, in Central Asia, in America, in Polynesia, 
and in Australia, such as can hardly be matched in any previous 
century. 

But what seem? to me even more important than the mere 
increase of material is the new spirit in which anthropology 
has been studied during the last generation. I do not mean 
to depreciate the labours of so-called dilettanti. After all, 
dilettanti are lovers of knowledge, and in a study such as the 
study of anthropology the labours of these volunteers, or 
franc-iirezirs, have often proved most valuable. But the study 
of man in every part of the world has ceased to be a subject for 
curiosity only. It has been raised to the dignity, but also to 
the responsibility, of a real science, and it is now guided by 
principles as strict and as rigorous as any other science—such 
as zoology, botany, mineralogy, and all the rest. Many theories 
which were very popular fifty years ago are now completely 
exploded ; nay, some of the very principles by which our science 
was then guided have been discarded. Let me give you one 
instance—perhaps the most important one—as determining the 
right direction of anthropological studies. 

At our meeting in 1847 it was taken for granted that the study 
of comparative philology would be in future the only safe 
foundation for the study of anthropology. Linguistic ethnology 
was a very favourite term used by Bunsen, Prichard, Latham, 
and others. It was, in fact, the chief purpose of Bunsen’s paper 
to show that the whole of mankind could be classified according 

NO. II40, VOL. 44] 


to language. I protested against this view at the time, and in 
*^53 I published my formal protest in a letter to Bunsen, “On 
the Turanian Languages.” In a chapter called “Ethnology 
versus Phonology” I called, if not for a complete divorce, at 
least for a judicial separation between the study of philology 
and the study of ethnology. “Ethnological race,” I said, 
“ and^phonological race are not commensurate, except in ante- 
historical times, or, perhaps, at the very dawn of history. With 
the migration of tribes, their wars, their colonies, their con¬ 
quests and alliances, which, if we may judge from their effects, 
must have been much more violent in the ethnic than ever in the 
political periods of history, it is impossible to imagine that race 
and language should continue to run parallel. The physiologist 
should pursue his own science, unconcerned about language. 
Let him see how far the skulls, or the hair, or the colour, or the 
skin of different tribes admit of classification ; but to the sound 
of their words his ear should be as deaf as that of the ornitho¬ 
logist’s to the notes of caged birds. If his Caucasian class 
includes nations or individuals speaking Aryan (Greek), Turanian 
(Turkish), and Semitic (Hebrew) languages, it is not his fault. 
His system must not be altered to suit another system. There 
is a better solution both for his difficulties and for those of the 
phonologist than mutual compromise. The phonologist should 
collect his evidence, arrange his classes, divide and combine as- 
if no Blumenbach , had ever looked at skulls, as if no Camper 
had ever measured facial angles, as if no Owen had ever 
examined the basis of a cranium. His evidence is the evidence 
of language, and nothing else ; this he must follow, even though 
in the teeth of history, physical or political. . . . There ought 
to be no compromise between ethnological and phonological 
science. It is only by stating the glaring contradictions between 
the two that truth can be elicited.” 

At first my protest met with no response ; nay, curiously 
enough, I have often been supposed to be the strongest advocate 
of the theory which I so fiercely attacked. Perhaps I was 
not entirely without blame, for, having once delivered my soul, 

I allowed myself occasionally the freedom to speak of the Aryan 
or the Semitic race, meaning thereby no more than the people, 
whoever and whatever they were, who spoke Aryan or Semitic 
languages. I wish we could distinguish in English as in 
Hebrew between nations and languages. Thus in the Book of 
Daniel, iii. 4, “ the herald cried aloud, . . . O people, nations, 
and languages.” Why then should we not distinguish between 
nations and languages ? But to put an end to every possible 
misunderstanding, I declared at last that to speak of “ an Aryan 
skull would be as great a monstrosity as to speak of a dolicho¬ 
cephalic language.” 

I do not mean to say that this old heresy, which went by the 
name of linguistic ethnology, is at present entirely extinct. 
But among all serious students, whether physiologists or 
philologists, it is by this time recognized that the divorce 
between ethnology and philology, granted if only for incom¬ 
patibility of temper, has been productive of nothing but good. 

Instead of attempting to classify mankind as a whole, students 
are now engaged in classing skulls, in classing hair, and teeth, 
and skin. Many solid results have been secured by these special 
researches ; but, as yet, no two classifications, based on these 
characteristics, have been made to run parallel. 

The most natural classification is, no doubt, that according 
to the colour of the skin. This gives us a black, a brown, a 
yellow, a red, and a white race, with several subdivisions.. 
This classification has often been despised as unscientific; but 
it may still turn out far more valuable than is at present sup¬ 
posed. 

The next classification is that by the colour of the eyes, as 
black, browm, hazel, grey, and blue. This subject also has 
attracted much attention of late, and, within certain limits, the 
results have proved very valuable. 

The most favourite classification, however, has always been 
that according to the skulls. The skull, as the shell of the brain, 
has by many students been supposed to betray something of 
the spiritual essence of man ; and who can doubt that the 
general features of the skull, if taken in large averages, do 
correspond to the general features of human character? We 
have only to look round to see men with heads like a cannon¬ 
ball and others with heads like a hawk. This distinction has 
formed the foundation for a more scientific classification into 
brachy cephalic, dolichocephalic , and mesocephalic skulls. The 
proportion of 80 : 100 between the transverse and longitudinal 
diameter gives us the ordinary or mesocephalic type, the pro- 
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portion of 75 : 100 the dolichocephalic, the proportion of 
85 : 100 the brachycephalic type. The extremes are 70 : 100 
and 90 : 100. 

If we examine any large collection of skulls, we have not 
much difficulty in arranging them under these three classes ; but 
if, after we have done this, we look at the nationality of each 
skull, we find the most hopeless confusion. Primer Bey, as 
Peschel tells us in his “ Volkerkunde,” has observed braehy- 
cephalic and dolichocephalic skulls in children born of the same 
mother ; and if we consider how many women have been carried 
away into captivity by Mongolians in their inroads into China, 
India, and Germany, we cannot feel surprised if we find some 
longheads among the roundheads of those Central Asiatic 
hordes. 

Only we must not adopt the easy expedient of certain 
anthropologists who, when they find dolichocephalic and 
brachycephalic skulls in the same tomb, at once jump to the 
conclusion that they must have belonged to two different races. 
When, for instance, two dolichocephalic and three brachy- 
•eephalic skulls were discovered in the same tomb at Alexanderpol, 
we were told at once that this proved nothing as to the 
simultaneous occurrence of different skulls in the same family ; 
nay, that it proved the very contrary of what it might seem to 
prove. It was clear, we were assured, that the two dolicho¬ 
cephalic skulls belonged to Aryan chiefs and the three brachy- 
eephalic skulls to their non-Aryan slaves, who were killed and 
buried with their masters, according to a custom well known to 
Herodotus. This sounds- very learned, but is it really quite 
•straightforward ? 

Besides the general division of skulls into dolichocephalic, 
brachycephalic, and mesocephalic, other divisions have been 
undertaken, according to the height of the skull, and, again, 
according to the maxillary and the facial angles. This latter 
division gives us orthognathic , prognathic , and mesognathic 
skulls. 

Lastly, according to the peculiar character of the hair, we may 
distinguish two great divisions, the people with woolly hair 
{Ulolriches) and people with smooth hair {Lis so (riches). The 
former are subdivided"into Lophocomi , people with tufts of hair, 
and Eriocojni , or people with fleecy hair. The latter are divided 
into Euthycomi, straight-haired, and Euplocami (not Euplocomic, 
wavy-haired, as Brinton gives it), wavy-haired. Jt has been 
shown that these peculiarities of the hair depend on the peculiar 
form of the hair-tubes, which, in cross-sections, are found to be 
either round or elongated in different ways. 

Now all these classifications, to which several more might be 
added, those according to the orbits of the eyes, the outlines of 
the nose, the width of the pelvis, are by themselves extremely 
useful. But few of them only, if any, run strictly parallel. It. 
has been said that all dolichocephalic races are prognathic, and 
have woolly hair. I doubt whether this is true without excep¬ 
tion ; but, even if it were, it would not allow us to draw any 
genealogical conclusions from it, because there are certainly 
many dolichocephalic people who are not woolly-haired, as, for 
instance, the Eskimos (Brinton’s “ Races of People,” p. 249). 

Now, let us consider whether there can be any organic con¬ 
nection between the shape of the skull, the facial angle, the 
conformation of the hair, or the colour of the skin on one side, 
and what we call the great families of language on the other. 
That we speak at all may rightly be called a work of nature, opera 
natui'ale , as Dantesaid long ago ; but that we speak thus or thus, 
cosi 0 cosi, that, as the same Dante said, depends on our pleasure 
—that is our work. To imagine, iherefore, that as a matter of 
necessity, or as a matter of fact, dolichocephalic skulls have 
anything to do with Aryan, mesocephalic with Semitic, or brachy¬ 
cephalic with Turanian speech, is nothing but the wildest 
random thought ; it can convey no rational meaning whatever. 
We might as well say that all painters are dolichocephalic, and 
all musicians brachycephalic, or that all lophocomic tribes work 
in gold, and all lissocomic tribes in silver. 

If anything must be ascribed to prehistoric times, surely the 
differentiation of the human skull, the human hair, and the 
human skin, would have to be ascribed to that distant period. 
No one, I believe, has ever maintained that a mesocephalic 
skull was split or differentiated into a dolichocephalic and a 
brachycephalic variety in the bright -sunshine of history. 

But let us, for the sake of argument, assume that in prehistoric 
times ail dolichocephalic people spoke Aryan, all mesocephalic, 
Semitic, all brachycephalic, Turanian languages: how would 
that help us ? 
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So long as we know anything of the ancient Aryan, Semitic.* 
and Turanian languages, we find foreign words in each of {hem. 
This proves a very close and historical contact between {hem. 
For instance, in Babylonian texts of 3000 n.c. there is the word 
sindhu for cloth made of vegetable fibres, linen. That can only 
be the Sk. sindhu , the Indus, or saindhava what comes from 
the Indus. It would be the same word as the Homeric cnvd&v, 
fine cloth (“ Physical Religion,” p. 87). In Egyptian we find 
so many Semitic words that it is difficult to say whether they 
were borrowed or derived from a common source. I confess I 
am not convinced, but Egyptologists of high authority assure us 
that the names of several Aryan peoples, such as the Sicilians 
and Sardinians, occur in the fourteenth century B.c., in the 
inscriptions of the time of Menephthah I. Again, as soon as 
we know anything of the Turanian languages—Finnish, for 
instance—we find them full of Aryan words. All this, it may 
be said, applies to a very recent period in the ancient history of 
humanity. Still, we have no access to earlier documents, and 
we may fairly say that this close contact which existed then 
existed, probably, at an earlier time also. 

If, then, we have no reason to doubt that the ancestors of the 
people speaking Aryan, Semitic, and Turanian languages, lived 
in close proximity, would there not have been marriages between 
them so long as they lived in peace, and would they not have 
killed the men and carried off the women in time of war ? 
What, then, would have been the effect of a marriage between a 
dolichocephalic mother and a brachycephalic father? The 
materials for studying this question of metis sage, as the French 
call it, are too scanty as yet to enable us to speak with confi¬ 
dence. But whether the paternal or the maternal type prevailed, 
or whether their union gave rise to a new permanent variety, 
still it stands to reason that the children of a dolichocephalic 
captive woman might be found, after fifty or sixty years, speak¬ 
ing the language of the brachycephalic conquerors. 

It has been the custom to speak of the early Aryan, Semitic, 
and Turanian races as large swarms—as millions pouring from 
one country into another. It has been calculated that these 
early nomads would have required immense tracts of meadow 
land to keep their flocks, and that it was the search for new 
pa tures that drove them, by an irresistible force, over the whole 
inhabitable earth. 

This may have been so, but it may also have not been so. 
Anyhow, we have a right to suppose that, before there were 
millions of human beings, there were at first a few only. We 
have been told of late that there never was a first man ; but we 
may be allowed to suppose, at all events, that there were at one 
time a few first men and a few first women. If, then, the 
mixture of blood by marriage and the mixture of language in 
peace or war took place at that early time, when the world was 
peopled by some individuals, or by some hundreds, or by some 
thousands only, think what the necessary result would have 
been. It has been calculated that it would only require 600 
years to populate the whole earth with the descendants of one 
couple, the first father being dolichocephalic and the first mother 
brachycephalic. They might, after a time, all choose to speak 
an Aryan language, but they could not choose their skulls, but 
would have to accept them from nature, whether dolichocephalic 
or brachycephalic. 

Who, then, would dare at present to lift up a skull and say 
this skull must have spoken an Aryan language, or lift up a 
language and say this language must have been spoken by a 
dolichocephalic skull? Yet, though no serious student would 
any longer listen to such arguments, it takes a long time before 
theories that were maintained for a time by serious students, 
and were then surrendered by them, can be completely eradi¬ 
cated. I shall not touch to-day on the hackneyed question of 
the ‘‘home of the Aryans ” except as a warning. There are 
two quite distinct questions concerning the home of the Aryans. 

When students of philology speak of Aryans, they mean by 
Aryas nothing but people speaking an Aryan language. They 
affirm nothing about skulls, skins, hair, and all the rest. Arya 
with them means speakers of an Aryan language. When, on 
the contrary, students of physiology speak of dolichocephalic, 
orthognathic, euthycomic people, they speak of their physio¬ 
logical characteristics only, and affirm nothing whatever about 
language. 

It is clear, therefore, that the home of the Aryas, in the proper 
sense of that word, can be determined by linguistic evidence 
only, while the home of a blue-eyed, blond-haired, long-skulled, 
fair-skinned people can be determined by physiological evidence 
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only. Any kind of concession or compromise on either side is 
simply fatal, and has led to nothing but a promiscuous slaughter 
of innocents. Separate the two armies, and the whole physio¬ 
logical evidence collected by D’Omalius d’Halloy, Latham, and 
their followers will not fill more than an octavo page ; while the 
linguistic evidence collected by Benfey and his followers will 
not amount to more than a few words. Everything else is mere 
rhetoric. 

The physiologist is grateful, no doubt, for any additional skull 
whose historical antecedents can be firmly established ; the 
philologist is grateful for any additional word that can help to 
indicate the historical or geographical whereabouts of the un¬ 
known speakers of Aryan speech. On these points it is possible 
to argue. They alone have a really scientific value in the eyes 
of a scholar, because, if there is any difference of opinion on 
them, it is possible to come to an agreement. As soon, how¬ 
ever, as we go beyond these mere matters of fact, which have 
been collected by real students, everything becomes at once 
mere vanity and vexation of spirit. I know the appeals that 
have been made for concessions and some kind of compromise 
between physiology and philology ; but honest students know 
that on scientific subjects no a compromise is admissible. With 
regard to the home of the Aryas, no honest philologist will 
allow himself to be driven one step beyond the statement that 
the unknown people who spoke Aryan languages were, at one 
time, and before their final separation, settled somewhere in 
Asia. That may seem very small comfort, but for the present 
it is all that we have a right to say. Even this must be taken 
with the limitations which, as all true scholars know, apply to 
speculations concerning what may have happened, say, five 
thousand or ten thousand years ago. As to the colour of the skin, 
the hair, the eyes of those unknown speakers of Aryan speech, 
the scholar says nothing ; and when he speaks of their blood 
lie knows that such a word can be taken in a metaphorical sense 
only. If we once step from the narrow domain of science into 
the vast wilderness of mere assertion, then it does not matter 
what we say. We may say, with Penka, that all Aryas are 
dolichocephalic, blue^eyed, and blond, or we may say, with 
Pietrement, that all Aryas are brachycephalic, with brown eyes 
and black hair (V. d. Gheyn, 1889, p. 26). There is no differ¬ 
ence between the two assertions. They are both perfectly 
unmeaning. They are vox et prat erect, nihil. 

My experiences during the last forty years have only served to 
confirm the opinion which I expressed forty years ago, that 
there ought to be a complete separation between philology and 
physiology. And yet, if I were asked whether such a divorce 
should now he made absolute, I should say, No. There have 
been so many unexpected discoveries of new facts, and so many 
surprising combinations of old facts, that we must always be pre¬ 
pared to hear some new evidence, if only that evidence is brought 
forward according to the rules which govern the court of true 
science. It may be that in time the classification of skulls, hair, 
eyes, and skin may be brought into harmony with the classifica¬ 
tion of language. We may even go so far as to admit, as a 
postulate, that the two must have run parallel, at least in the 
beginning of all things. But with the evidence before us at 
present, mere wrangling, mere iteration of exploded assertions, 
mere contradictions, will produce no effect on the true jury, 
which hardly ever consists of more than twelve trusty men, but 
with whom the final verdict rests. The very things that most 
catch the popular ear will by them be ruled out of court. But 
every single new word, common to all the Aryan languages, and 
telling of some climatic, geographical, historical, or physio¬ 
logical circumstance in the earliest life of the speakers of Aryan 
speech, will be truly welcome to philologists quite as much as a 
skull from an early geological stratum is to the physiologist, and 
both to the anthropologist, in the widest sense of that name. 

But, if all this is so, if the alliance between philology and 
physiology has hitherto done nothing but mischief, what right, 
it may be asked, had I to accept the honour of presiding over 
this Section of Anthropology ? If you will allow me to occupy 
your valuable time a little longer, I shall explain, as shortly as 
possible, why I thought that I, as a philologist, might do some 
small amount of good as President of the Anthropological 
Section. 

In spite of all that I have said against the unholy alliance 
between physiology and philology, I have felt for years—and I 
believe I am now supported in my opinion by all competent 
anthropologists—that a knowledge of languages must be con¬ 
sidered in future as a sine qud non for every anthropologist. 
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Anthropology, as you know, has increased so rapidly that it 
seems to say now, “ Nihil humani a me alienum puto” So long 
as anthropology treated only of the anatomy of the human body, 
any surgeon might have become an excellent anthropologist. 
But now, when anthropology includes the study of the earliest 
thoughts of man, his customs, his laws, his traditions, his legends, 
his religions, ay, even his early philosophies, a student of an¬ 
thropology without an accurate knowledge of languages, without 
the conscience of a scholar, is like a sailor without a compass. 

No one disputes this with regard to nations who possess a 
literature. No one would listen to a man describing the pecu¬ 
liarities of the Greek, the Roman, the Jew, the Arab, the 
Chinese, without knowing their languages, and being capable 
of reading the master-works of their literature. We know how 
often men who have devoted the whole of their life to the study, 
for instance, of Hebrew, differ, not only as to the meaning of 
certain words and passages, but as to the very character of the 
Jews. One authority states that the Jews, and not only the 
Jews, but all Semitic nations, were possessed of a monotheistic 
instinct. Another authority shows that all Semitic nations, not 
excluding the Jews, were polytheistic in their religion, and that 
the Jehovah of the Jews was not conceived at first as the Supreme 
Deity, but as a national god only, as the God of the Jews, who, 
according to the latest view, was originally a fetish or a totem, 
like all other gods. 

You knowhow widely classical scholars differ on the character 
of Greeks and Romans, on the meaning of their customs, the 
purpose of their religious ceremonies—nay, the very essence of 
their gods. And yet there was a time, not very long ago, when 
anthropologists would rely on the descriptions of casual travel¬ 
lers, who, after spending a few weeks, or even a few years, 
among tribes whose language was utterly unknown to them, 
gave the most marvellous accounts of their customs, their laws, 
and even of their religion. It may be said that anybody can 
describe what he sees, even though unable to converse with the 
people. I say, Decidedly no; and I am supported in this 
opinion by the most competent judges. Dr. Codrington, who 
has just published his excellent book on the “Melanesians: 
their Anthropology and Folk-lore,” spent twenty-four years 
among the Melanesians, learning their dialects, collecting their 
legends, and making a systematic study of their laws, customs, 
and superstitions. But what does he say in his preface? “ I have 
felt the truth,” he says, “of what Mr. Fison, late missionary in 
Fiji, has written : ‘ When a European has been living for two 
or three years among savages, he is sure to be fully convinced 
that he knows all about them ; when he has been ten years or 
so amongst them, if he be an observant man, he knows that he 
knows very little about them, and so begins to learn.’ ” 

How few of the books in which we trust with regard to the 
characteristic peculiarities of savage races have been written by 
men who have lived among them for ten or twenty years, and 
who have learnt their languages till they could speak them as 
well as the natives themselves. 

It is no excuse to say that any traveller who has eyes to see 
and ears to hear can form a correct estimate of the doings and 
sayings of savage tribes. It is not so, and anthropologists know 
from sad experience that it is not so. Suppose a traveller came 
to a camp where he saw thousands of men and women dancing 
round the image of a young bull. Suppose that the dancers 
were all stark naked, that after a time they began to fight, and 
that at the end of their orgies there were three thousand corpses 
lying about weltering in their blood. Would not a casual tra¬ 
veller have described such savages as worse than the Negroes 
of Dahomey? Yet these savages were really the Jews, the 
chosen people of God. The image was the golden calf, the 
priest was Aaron, and the chief who ordered the massacre was 
Moses. We may read the 32nd chapter of Exodus in a very 
different sense. A traveller who could have conversed with 
Aaron and Moses might have understood the causes of the revolt 
and the necessity of the massacre. But without this power of 
interrogation and mutual explanation, no travellers, however 
graphic and amusing their stories may be, can be trusted ; no 
statements of theirs can be used by the anthropologist for truly 
scientific purposes. 

From the day when this fact was recognized by the highest 
authorities in anthropology, and was sanctioned by some at least 
of our Anthropological, Ethnological, and Folk-lore Societies, a 
new epoch began, and philology received its right place as the 
handmaid of anthropology. The most important paragraph in 
our new charter was this, that in future no one is to be quoted 


© 1891 Nature Publishing Group 





September 3, 1891] 


NATURE 


433 


or relied on as an authority on the customs, traditions, and more 
particularly on the religious ideas of uncivilized races who has 
not acquired an acquaintance with their language, sufficient to 
enable him to converse with them freely on these difficult subjects. 

No one would object to this rule when we have to deal with 
civilized and literary nations. But the languages of Africa, 
America, Polynesia, and even Australia, are now being studied 
as formerly Greek, Latin, Hebrew, and Sanskrit only were 
studied. You have only to compare the promiscuous descrip¬ 
tions of the Hottentots in the works of the best ethnologists 
with the researches of a real Hottentot scholar like Dr. Hahn to 
see the advance that has been made. When we read the books 
of Bishop Callaway on the Zulu, of William Gill and Edward 
Tregear on the Polynesians, of Horatio Hale on some of the 
North American races, we feel at once that we are in safe hands, 
in the hands of real scholars. Even then we must, of course, 
remember that their knowledge of the languages cannot compare 
with that of Bentley, or Hermann, or Burnouf, or Ewald. Yet 
we feel that we cannot go altogether wrong in trusting to their 
guidance. 

I venture to go even a step further, and I believe the time 
will come when no anthropologist will venture to write on any¬ 
thing concerning the inner life of man without having himself 
acquired a knowledge of the language in which that inner life 
finds its truest expression. 

This may seem to be exacting too much, but you have only 
to look, for instance, at the description given of the customs, 
the laws, the legends, and the religious convictions of the people 
of India about a hundred years ago, and before Sanskrit began to 
be studied, and you will be amazed at the utter caricature that is 
often given there of the intellectual state of the Brahmans com¬ 
pared with what we know of it now from their own literature. 

And if that is the case with a people like the Indians, who 
are a civilized race, possessed of an ancient literature, and well 
within the focus of history for the last two thousand years, what 
can be expected in the case of really savage races ? One can 
hardly trust one’s eyes when one sees the evidence placed before 
us by men whose good faith cannot be questioned, and who 
nevertheless contradict each other flatly on the most ordinary 
subjects. We owe to one of our Secretaries, Mr. Roth, a most 
careful collection of all that has been said on the Tasmanians by 
eye-witnesses. Not the least valuable part of this collection is 
that it opens our eyes to the utter untrustworthiness of the evi¬ 
dence on which the anthropologist has so often had to rely. In 
an article on Mr. Roth’s book in Nature, I tried to show that 
there is not one essential feature in the religion of the Tas¬ 
manians on which different authorities have not made assertions 
diametrically opposed to each other. Some say that the Tas¬ 
manians have no idea of a Supreme Being, no rites or cere¬ 
monies ; others call their religion Dualism, a worship of good 
and evil spirits. Some maintain that they had deified the 
powers of Nature, others that they were Devil-worshippers. 
Some declare their religion to be pure monotheism, combined 
with belief in the immortality of the soul, the efficacy of prayers 
and charms. Nay, even the most recent article of faith—the 
descent of man from some kind of animal—has received a 
religious sanction among the Tasmanians. For Mr. Horton, 
who is not given to joking, tells us that they believed “they 
were originally formed with tails, and without knee-joints, by a 
benevolent being, and that another descended from heaven, and, 
compassionating the sufferers, cut off their tails, and with grease 
softened their knees.” 

I would undertake to show that what applies to the descrip¬ 
tions given us of the now extinct race of the Tasmanians applies 
with equal force to the descriptions of almost all the savage 
races with whom anthropologists have to deal. In the case of 
large tribes, such as the inhabitants of Australia, the contra¬ 
dictory evidence may, no doubt, be accounted for by the fact 
that the observations were made in different localities. But the 
chief reason is always the same—ignorance of the language, and j 
therefore want of sympathy and impossibility of mutual explana¬ 
tion and correction. 

Let me, in conclusion, give you one of the most flagrant in¬ 
stances of how a whole race can be totally misrepresented by 
men ignorant of their language, and how these misrepresenta¬ 
tions are at once removed if travellers acquire a knowledge of 
the language, and thus have not only eyes to see, but ears to 
hear, tongues to speak, and hearts to feel. 

No race has been so cruelly maligned for centuries as the in¬ 
habitants of the Andaman Islands. An Arab writer of the ninth 
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century stales that their complexion was frightful, their hair 
frizzled, their countenance and eyes terrible, their feet very large, 
and almost a cubit in length, and that they go quite naked. 
Marco Polo (about 1285) declared that the inhabitants are no¬ 
better than wild beasts, and he goes on to say: “I assure you 
all the men of this island of Angamanain have heads like dogs, 
and teeth and eyes likewise; in fact, in the face they are just 
like big mastiff dogs.” 

So long as no one could be found to study their language, 
there was no appeal from these libels. But when, after the 
Sepoy mutiny in 1857, it was necessary to find a habitation for 
a large number of convicts, the Andaman Islands, which had 
already served as a penal settlement on a smaller scale, became 
a large penal colony under English officers. The havoc that 
was wrought by this sudden contact between the Andaman 
Islanders and these civilized Indian convicts was terrible, and 
the end will probably be the same as in Tasmania—the native 
population will die out. Fortunately one of the English officers 
(Mr. Edward Horace Man) did not shrink from the trouble of 
learning the language spoken by these islanders, and, being a 
careful observer and perfectly trustworthy, he has given us some 
accounts of the Andaman aborigines which are real masterpieces 
of anthropological research. If these islanders must be swept 
away from the face of the earth, they will now, at all events, 
leave a good name behind them. Even their outward appear¬ 
ance seems to become different in the eyes of a sympathizing 
observer from what it was to casual travellers. They are, no 
doubt, a very small race, their average height being 4 feet 
1 of inches. But this is almost the only charge brought against 
them which Mr. Man has not been able to rebut. Their hair, 
he says, is fine, very closely curled, and frizzly. Their colour is 
dark, but not absolutely black. Their features possess little of 
the most marked and coarser peculiarities of the Negro type. 
The projecting jaws, the prominent thick lips, the broad and 
flattened nose of the genuine Negro, are so softened down as 
scarcely to be recognized. 

But let us hear now what Mr. Man has to tell us about the 
social, moral, and intellectual qualities of these so-called 
savages, who had been represented to us as cannibals ; as 
ignorant of the existence of a deity ; as knowing no marriage ; 
except what by a bold euphemism has been called communal 
marriage ; as unacquainted with fire ; as no better than wild 
beasts, having heads, teeth, and eyes like dogs—being, in fact, 
like big mastiffs. 

“Before the introduction into the islands of what is called 
European civilization, the inhabitants,” Mr. Man writes, 
“lived in small villages, their dwellings built of branches and 
leaves of trees. They were ignorant of agriculture, and kept 
no poultry or domestic animals. Their pottery was hand-made, 
their clothing very scanty. They were expert swimmers and 
divers, and able to manufacture well-made dug-out canoes and 
outriggers. They were ignorant of metals, ignorant, we are 
told, of producing fire, though they kept a constant supply of 
burning and smouldering wood. They made use of shells for 
their tools, had stone hammers and anvils, bows and arrows, 
harpoons for killing tuitle and fish. Such is the fertility of the 
island that they have abundance and variety of food all the year 
round. Their food was invariably cooked, they drank nothing 
but water, and they did not smoke. People may call this a 
savage life. I know many a starving labourer who would 
gladly exchange the benefits of European civilization for the 
blessings of such savagery.” 

These small islanders, who have always been represented by a 
certain class of anthropologists as the lowest stratum of humanity, 
need not fear comparison, so far as their social life is concerned, 
with races who are called civilized. So far from being addicted 
to what is called by the self-contradictory name of communal 
marriage, Mr. Man tells us that bigamy, polygamy, polyandry, 
and divorce are unknown to them, and that the marriage con- 
j tract, so far from being regarded as a merely temporary contract, 
to be set aside on account of incompatibility of temper or other 
such causes, is never dissolved. Conjugal fidelity till death is 
not the exception but the rule, and matrimonial differences, 
which occur but rarely, are easily settled with or without the 
intervention of friends. One of the most striking features, of 
their social relations is the marked equality and affection which 
exist between husband and wife, and the consideration and re¬ 
spect with which women are treated might, with advantage, be 
emulated by certain classes in our own land. As to cannibalism 
or infanticide, they are never practised by them. 
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It is easy to say that Mr. Man may be prejudiced in favour of 
these little savages, whose language he has been at so much pains 
to learn. Fortunately, however, all his statements have lately 
been confirmed by another authority, Colonel Cadell—the Chief 
Commissioner of these islands. He is a Victoria Cross man, 


and not likely to be given to over-much sentimentality. Well, 
this is what he says of these fierce mastiffs, with feet a cubit in 
length :— 

“ They are merry little people,” he says. “One could not 
imagine how taking they were. Everyone who had to do with 
■ them fell in love with them [these fierce mastiffs]. Contact 
with civilization had not improved the morality of the natives, 
but in their natural state they were truthful and honest, generous 
and self denying. He had watched them sitting over their fires 
cooking their evening meal, and it was quite pleasant to notice 
the absence of greed and the politeness with which they picked 
off the tit-bits and thrust them into each other’s mouths. The 
forest and sea abundantly supplied their wants, and it was there¬ 
fore not surprising that the attempts to induce them to take to 
cjltivation had been quite unsuccessful, highly though they 
appreciated -the rice and Indian corn which were occasionally 
supplied to them. All was grist that came to their mill in the 
shape of food. The forest supplied them with edible roots and 
fruits. Bats, rats, flying foxes, iguanas, sea-snakes, mollusks, 
wild pig, fish, turtle, and last, though not least, the larvae of 
beetles, formed welcome additions to their larder. He remem¬ 
bered one morning landing by chance at an encampment of 
theirs, under the shade of a gigantic forest tree. On one fire 
was the shell of a turtle, acting as its own pot, in which was 
simmering the green fat delicious to more educated palates ; on 
another its flesh was being broiled, together with some splendid 
fish; on a third a wild pig was being roasted, its drippings 
falling on wild yams, and a jar of honey stood close by, all 
delicacies fit for an alderman’s table.” 

These are things which we might suppose anybody who has 
eyes to see, and who is not wilfully blind, might have observed. 
But when we come to traditions, laws, and particularly to re¬ 
ligion, no one ought to be listened to as an authority who cannot 
converse with the natives. For a long time the Mincopies have 
been represented as without any religion, without even an idea 
of the Godhead. This opinion received the support of Sir 
John Lubbock, and has been often repeated without ever having 
been re-examined. As soon, however, as these Mincopies 
began to be studied more carefully—-more particularly as soon 
as some persons resident among them had acquired a knowledge 
of their language, and thereby a means of real communication— 
their religion came out as clear as daylight. According to Mr. 
E. H. Man, they have a name for God— Filin ga. And how 
can a race be said to be without a knowledge of God if they 
have a name for God? Piiluga has a very mythological cha¬ 
racter. He has a stone house in the sky ; he has a wife, whom 
he created himself, and from whom he has a large family, all, 
except the eldest, being girls. The mother is supposed to be 
green (the earth ?), the daughters black ; they are the spirits, 
called M 6 row in ; his son is called Pijchor, He alone is per¬ 
mitted to live with his father, and to convey his orders to the 
Moroivin. But Piiluga was a moral character also. His ap¬ 
pearance is like fire, though nowadays he has become invisible. 
He was never born, and is immortal. The whole world was 
created by him, except only the powers of evil. He is omni¬ 
scient, knowing even the thoughts of the heart. He is angered 
by the commission of certain sins—some very trivial, at least to 
our mind—but he is pitiful to all who are in distress. He is the 
judge from whom each soul receives its sentence after death. 

According to other authorities, some Andamanese look on 
the sun as the fountain of all that is good, the moon as a minor 
power ; and they believe in a number of inferior spirits, the 
spirits of the forest, the water, and the mountain, as agents of 
the two higher powers. They believe in an evil spirit also, 
who seems to have been originally the spirit of the storm. Him 
they try to pacify by songs, or to frighten away with their 
arrows. 

I suppose I need say no more to show how indispensable a 
study of language is to every student of anthropology. If an¬ 
thropology is to maintain its high position as a real science, its 
alliance with linguistic studies cannot be too close. Its weakest 
points have always been those where it trusted to the statements 
of authorities ignorant of language and of the science of language. 
Its greatest triumphs have been achieved by men such as Dr. 
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Hahn, Bishops Callaway and Colenso, Dr. W. Gill, and last, 
not least, Mr. Man, who have combined the minute accuracy of 
the scholar with the comprehensive grasp of the anthropologist, 
and were thus enabled to use the key of language to unlock the 
perplexities of savage customs, savage laws and legends, and, 
particularly, of savage religions and mythologies. If this alliance 
between anthropology and philology becomes real, then, and 
then only, may we hope to see Bunsen’s prophecy fulfilled, that 
anthropology will become the highest branch of that science for 
which this British Association is instituted. 

Allow me in conclusion once more to quote some prophetic 
words from the address which Bunsen delivered before our 
Section in 1847 :— 

“If man is the apex of the creation, it seems right, on the one 
side, that a historical inquiry into his origin and development 
should never be allowed to sever itself from the general body of 
natural science, and in particular from physiology. But, on the 
other side, if man is the apex of the creaLion, if he is the end to 
which all organic formations tend from the very beginning, if 
man is at once the mystery and the key of natural science, if 
that is the only view of natural science worthy of our age, then 
ethnological philology (I should prefer to say anthropology), 
once established on principles as clear as the physiological are, 
is the highest branch of that science for the advancement of 
which this Association is instituted. It is not an appendix to 
physiology or to anything else ; but its object is, on the contrary, 
capable of becoming the end and goal of the labours and trans¬ 
actions of a scientific Association.” 

Much has been achieved by anthropology to justify these 
hopes and fulfil the prophecies of my old friend Bunsen. Few 
men live to see the fulfilment of their own prophecies, but they 
leave disciples whose duty it is to keep their memory alive, and 
thus to preserve that vital continuity of human knowledge which 
alone enables us to see in the advancement of all science the 
historical evolution of eternal truth. 


ELECTRICAL STANDARDS. 

HE Queen’s Printers are now issuing the Report 
(dated July 23, 1891) to the President of the Board 
of Trade, of the Committee appointed to consider the 
question of constructing standards for the measurement 
of electricity. The Committee included Mr. Courtenay 
Boyle, C.B., Major P. Cardew, R. E., Mr. E. Graves, Mr. 
W. H. Preece, F.R.S., Sir W. Thomson, F.R.S , Lord 
Rayleigh, F.R S., Prof. G. Carey Foster, F.R.S., Mr. R. 
T. Glazebrook, F.R.S., Dr. John Hopkinson, F.R.S., 
Prof. W. E. Ayrton, F.R.S. 

In response to an invitation, the following gentle¬ 
men attended and gave evidence:—On behalf of the 
Association of Chambers of Commerce, Mr. Thomas 
Parker and Mr. Hugh Erat Harrison ; on behalf of the 
London Council, Prof. Silvanus Thompson ; on behalf 
of the London Chamber of Commerce, Mr. R. E. 
Crompton. The Committee were indebted to Dr. J. A. 
Fleming and Dr. A. Muirhead for valuable information 
and assistance ; and they state that they had the advant¬ 
age of the experience and advice of Mr. H. J. Chaney, 
the Superintendent of Weights and Measures. The 
Secretary to the Committee was Sir T. W. P. Blomefield, 
Bart. 

The following are the resolutions of the Committee :— 

Resolutions. 

(1) That it is desirable that new denominations of standards 
for the measurement of electricity should be made and approved 
by Her Majesty in Council as Board of Trade standards. 

(2) That the magnitudes of these standards should be deter¬ 
mined on the electro-magnetic system of measurement with 
reference to the centimetre as unit of length, the gramme as 
unit of mass, and the second as unit of time, and that by the 
terms centimetre and gramme are meant the standards of those 
denominations deposited with the Board of Trade. 

(3) That the standard of electrical resistance should be de¬ 
nominated the ohm, and should have the value i,oco,ooo,ooo in 
terms of the centimetre and second. 

(4) That the resistance offered to an unvarying electric current 
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